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car body (4) of the vehicle via at least one toggle link (16) extending in the longitudinal direction of the vehide and preventing the 
bogie from tilting, or nodding, in the vertical longitudinal plane through the vehicle. The wheels (8a, 8b) exhibit conical or saddle- 
shaped treads (18), with an elevated oonidty at least in the tread (18) nearest the wheel flange, the wheel set (8) being guided into 
approximate radial alignment in the track through the combined effect of the oonicity of the wheels (8a, 8b) in the tread (18) and 
the frictional forces which act between wheels (8a, 8b) and rails (20a, 20b). 
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TECHNICAL FIELD 

5 The present invention relates to a single-axle bogie for a 
trackbound vehicle, wherein a wheel set rigidly inter- 
connected by means of an intermediate axle is mounted in a 
bogie frame, which is rotatable around the vertical axis of 
the frame and wherein the whole bogie is self-steering when 
10 negotiating a curve. 

BACKGROUND ART 

The current technique of providing long, trackbound vehicles 
15 with wheel arrangements is generally based on utilizing 

bogies, that is, rotatable, load-carrying frame structures 
which comprise two or more wheel sets, wheel axles and wheel 
suspension and wherein at least two bogies support a car 
body, the concept car body in this context being defined as 
20 the device which is intended to contain and/or constitute 
the base for the useful load (or pay load) . A variety of 
solutions for steering such bogies through track curves, and 
devices for minimizing oscillating movements during running, 
have been described over the years and at present constitute 
25 examples of well-tried technique. Of necessity, however, 
this type of bogies becomes heavy. 

The reason for using bogies is also explained by the fact 
that the frame in the bogie permits two suspension levels 
30 between track and car body as well as improved possibilities 
of suspension of brake and drive equipment. 

There is a desire to make the vehicles sin^ler and lighter, 
both in view of purchase and maintenance costs and in view 
35 of energy consumption when starting and stopping the 

vehicles. This also gives rise to a desire to reduce the 
weight of the bogies. One way of achieving bogies with lower 
weight is to start to use single-axle bogies. The wheel axle 
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in a single-axle frame must be given the possibility of 
steering through track curves, while at the same time it is 
desired to counteract tendencies to oscillation and winding 
of the bogie when driving at higher speeds. 

5 

In track curves the wheel axles in a trackbound vehicle 
should be aligned radially or almost radially to the track 
curve to make it possible to negotiate curves without fric- 
tion arising and without significant wear of wheels and 

10 rails. Steering a wheel axle through a track curve means 

that the wheel axle is aligned radially to the track curve, 
but may just as well be expressed in such a way that the 
wheels are aligned and roll in the direction of tangent of 
the rails, or almost along with the direction of tangent of 

15 the rails. 

Within railway engineering, there has long been a desire to 
find a practicable model of a single-axle bogie. It is known 
to try to equip trackbound vehicles with single-axle bogies 

20 with a wheel set, where the wheel set is joumalled in a 
bogie frame and this bogie frame is rotatable aro\ind the 
vertical axis. In German patent specification DE 37 18 254, 
C2, referred to here as Dl, a proposal for such a single- 
axle bogie is described. This specification describes a two- 

25 wheel bogie, the wheels of which are joumalled in a bogie 
frame which is attached to the car body of the vehicle for 
taking up tractive efforts and braking forces. Further, the 
direction of rolling of the wheels is determined by a 
guiding device. In addition, via resilient elements the 

30 wheels are movable vertically and in lateral direction in 
relation to the car body and tangentially align able in 
relation to the direction of track. To make possible radial 
guiding of the bogie through a track curve, the bogie is 
adapted to be rotatable around the vertical axis. A guiding 

35 device which consists of, for example, guide rods extending 
from an adjacent bogie of the train transmits steering 
forces to the bogie wheels such that the wheels are aligned 
tangentially to the track direction in a track curve. In 
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addition, the bogie frame is connected to the car bod/ 
through at least one link arm which extends in the longitu- 
dinal direction of the vehicle and which allows the rotation 
of the bogie frame around the vertical axis, but which at 
5 the same time prevents the bogie from tilting over around 
the transverse axle of the bogie during- braking and 
acceleration. 

The tread of a railway wheel is usually slightly conically 
10 shaped. The wheel has a certain conicity. According to a 
well-known pattern, this means that a wheel set or a bogie 
rotatable around the vertical axis displays a tendency to 
describe a sinusoidal motion when travelling on straight 
track. This property contributes to reduce the critical 
15 speed when driving a trackbound vehicle. The guiding device 
according to patent specification Dl, mentioned above, also 
has the task of counteracting the oscillating and winding 
tendencies of the single-axle bogie when travelling on 
straight track. 

A considerable disadvantage of the solution that the 
introduction of a single-axle bogie described in patent 
specification Dl entails is the need of the long guide rods 
which transmit the steering forces to the bogie. These guide 
rods are cl\imsy and unwieldy, especially when extending from 
the front to the rear bogie in the same vehicle, where the 
guide rods may have a length of over 10 m* In addition, 
under certain conditions, incorrect steering forces are 
transmitted via these guide rods, for example when a vehicle 
enters and exits a track curve and when passing through 
points with two adjacent and consecutive curves in different 
directions, where the radial alignment of a wheel axle to 
the track direction is to be different from that which the 
guide rods of the guiding device tend to align. This may 
cause extra wear on wheels and rails and in critical situa- 
tions an increased risk of derailment. In addition, the 
guide rods described can cause maintenance problems, such as 
the need for accurate alignment and problems with wear and 
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play in the joints of the guide rods. Furthermore, the long 
guide rods may cause oscillations and vibrations in the 
vehicle , 

5 From US patent specification 4 067 261 it is knovm to design 
a bogie with self -steering, that is, that the wheels in the 
bogie are aligned tangential ly to the rails in a track 
curve, by the treads of the wheels having elevated conicity 
and hence strive to align the bogie in the track direction • 

10 However, the device according to the specification only 

relates to two- or multi-axle bogies or single wheel axles 
attached directly to a car body. This specification does not 
describe any solution regarding self-steering single-axle 
bogies or demonstrates any necessary auxiliary devices for 

15 achieving a well- functioning self -steering single-axle 
bogie . 

The conicity of the tread of a railway wheel is a measxire of 
the degree of increasing wheel radius measured in a radial 

20 section across the tread of the wheel in a direction towards 
the wheel flange. Usually, the concept effective conicity is 
used, since the wear on the tread of a wheel changes the 
original purely conical shape of the tread of the wheel, 
whereby the tread may assume a saddle shape. By effective 

25 conicity is then meant the ratio of the change of the radius 
of rolling of the wheel to the lateral movement of the wheel 
across the rail. 

SUMMARY OF THE INVENTION 

30 

The invention relates to a self-steering single-axle bogie 
for trackbound vehicles which comprises one single wheel set 
and wherein each wheel is rigidly connected to an interme- 
diate wheel axle, the wheel set being attached rigidly or by 
35 means of springs to a bogie frame which is rotatably 
arranged around a vertical axis. Further, the bogie is 
joined to the car body of the vehicle via at least one 
toggle link which extends in the longitudinal direction of 
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the vehicle and which prevents the bogie from tilting, or 
nodding, in the vertical longitudinal plane through the 
vehicle. The wheels exhibit conical or saddle-shaped treads, 
with an elevated conicity at least in the tread nearest the 
5 wheel flange, the wheel set being guided to an approximately 
radial direction in the track through the combined effect of 
the conicity of the wheels in the tread and the frictional 
forces which act between the wheels and the rail. 

10 The bogie frame is attached, for example by meems of 

springs, to the car body in the vehicle such that the bogie 
is allowed a certain movement also around the longitudinal 
axis of the vehicle as well as vertically and laterally in 
relation to the car body. 

15 

The attachment of the bogie frame to the car body is perfor- 
med with such a rigidity that the forces on the wheels, 
which are generated by the self -steering ability, are at 
least as great as the yaw resistance {resistance to rotation 
20 in the horizontal plane) which is caused by the attachment 
means, for example by the resilience which occurs between 
the bogie and the car body. In this way, the bogie wheels 
are aligned in the tangential direction of the track curve 
when negotiating curves. 

25 

To avoid the above-mentioned problem occurring in bogies 
with a self-steering ability, of describing a periodic 
oscillating movement in the direction of travel at higher 
speeds on straight track, the bogie may be equipped with 

30 dampers, preferably arranged in the longitudinal direction 
of the vehicle, between the sides of the bogie frame and the 
car body. These dampers are designed with a speed-dependent 
characteristic, whereby the damper exhibits a high damping 
in relation to the high-frequency winding motions with a 

35 relatively low amplitude {1-2 mrad) of the bogie which may 
occur at a high speed and a lower resistance to the relati- 
vely low- frequency rotary motions which are caused by the 
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vehicle, with the bogie used for the purpose, being about to 
enter or exit a curve. 

The winding motions can be reduced further by introducing a 
5 rigidity to yawing between the car body and the bogie frame. 

The toggle links which prevent the bogie from tilting in the 
longitudinal direction of the vehicle permit the rotations 
of the bogie when the bogie rotates in the horizontal plane, 
10 since the toggle links are articulately joined to the car 
body. 

The object of the invention according to the description is 
to arrive at a very light bogie also for relatively fast 
15 trackbound vehicles. Furthermore, the intention is to 

achieve a bogie with simple technique and with properties 
which contribute to low wear of wheels and rails. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

Figure 1 schematically shows a side view of a single-cucle 
bogie according to the invention. 

Figure lb shows a modified embodiment of a toggle link for 
the bogie. 

Figure 2 schematically represents the same bogie in a view 
from above, the car body above the bogie being represented 
by its contours - 

Figure 3 illustrates different tread profiles with elevated 
conicity . 

Figure 4a shows by means of a diagram a speed-dependent 
characteristic for a damping means with which the bogie is 
provided . 
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Figure 4b shows a stiffness characteristic for the resilient 
attachment - associated with the bogie - to the car body of 
the vehicle. 

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A number of embodiments of the invention will be described 
with reference to the accompanying figures. 

10 The figures illustrate a bogie frame 2 in a single-axle 

bogie which is attached to a car body 4. The attachment Ccui 
be achieved by means of springs, secondary springs 6, but 
also other flexible connections can be utilized. The wheels 
8a, 8b are rigidly interconnected via an intermediate wheel 

15 axle 14 and thus form a wheel set 8. The wheel set 8 is 
attached rigidly or by means of primary springs 10 to the 
bogie frame 2. The bogie frame 2 is rotatable about its 
vertical axis through its flexible attachment to the car 
body 4. 

20 

To prevent the bogie from tilting over in the vertical 
longitudinal plane of the vehicle, the bogie frame 2 is 
connected to the car body 4 of the vehicle via at least one 
toggle link 16 which in the normal case, when travelling on 

25 straight track, extends in the longitudinal direction of the 
vehicle. The toggle link 16 is articulately arranged at its 
connection to both the car body 4 and the bogie frame 2 in 
order for the toggle link 16 to permit the bogie frame 2 to 
rotate in the horizontal plane. Preferably, two parallel 

30 toggle links 16 are arranged in the same vertical plane, one 
of them suitably located higher than and the other lower 
than the bogie frame 2. Figure lb shows an alternative, in 
which toggle joint 16 is designed with one link arm only. 

35 To bring about the described self -steering, the treads 18 of 
the wheels 8a, 8b are made with elevated conicity. The self- 
steering is achieved in the single-axle bogie even at an 
effective conicity which is greater than 0.05, but prefe- 
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rably the effective conicity is > 0.2. This elevated coni- 
city is exhibited by wheels with treads 18 which may have a 
purely conical shape 18a or be saddle-shaped 18b, in which 
case the conicity increases nearer the wheel flange. 

5 

When an outer wheel 8a of the bogie travels into a track 
curve 20, the rail 20a and the wheel 8a contact each other 
in an orbital path on the tread 18 of the wheel 8a nearer 
the wheel flange than normally. A larger cirqumf erence is 

10 imparted to the orbital path of the wheel 8a because of the 
elevated conicity of the tread 18 of the wheel. In a corre- 
sponding way, a smaller orbital path than normal is imparted 
to the inner wheel 8b. This causes the wheel axle 14 and 
hence the bogie to become aligned approximately radially to 

15 the track. The steering effect is determined by the diffe- 
rence in the radius of orbital path between the outer wheel 
8a and the inner wheel 8b. The steering caused by the wheels 
8a, 8b, which aligns the bogie in the radial direction of 
the track curve 20, is illustrated in Figure 2. 

20 

To avoid the risk of winding movements when travelling 
on straight track, especially at high speeds, dampers 22 are 
arranged between the sides of the bogie frame 2 and the car 
body 4. These dampers 22 are suitably horizontally mounted, 

25 or mounted in some other way, with an effect such that the 
rotary motions of the bogie, which are of relatively high 
frequency, in the horizontal plane are damped. By motions of 
a high frequency are meant in this connection preferedDly 
rotary motions with a frequency exceeding about 2 Hz. In 

30 addition, the dampers 22 are provided with a damping 

characteristic which causes the bogie to perform, without 
any major resistance, the relatively large (> 5 mrad) but 
low-frequency rotary motions which are typical when entering 
or exiting curves. Figure 4a shows a characteristic of the 

35 damper function according to the guidelines described. The 
damper force Fd on the bogie transmitted by the dampers 22 
is shown in the figure as a function of the speed Vp of the 
damper (in the case of damping movements) . The curve indi- 
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cates the main operating range of the damper in case of 
small amplitudes by Asmall ^nd the main operating range in 
case of large but low- frequency rotary motions (e,g. when 
the bogie enters a curve) by Abig. The damping is here 
5 defined as the quotient between damping force and the speed 
of the damper. 

The flexible attachment of the bogie to the car body 4, 
arranged, for example, by means of secondary springs 6, is 

10 given a certain rigidity in relation to the rotation of the 
bogie in the horizontal plane. This rigidity also contri- 
butes to counteract the tendency to winding motions. Still 
the rigidity is such that the forces, emanating from the 
rigidity of the attachment device, which tend to counteract 

15 a rotation of the bogie in the horizontal plane are not 

greater than the steering forces which in a track curve 20, 
because of the effective conicity of the treads 18 of the 
wheels 8a, 8b, force the bogie to rotate in the horizontal 
plane. The forces or moments of forces arising from the 

20 attachment and acting against the steering action must not 
be greater than the steering forces from the wheel set 8 in 
all track curves, down to a smallest radius which normally 
occurs in railway operation (c. 200 m) . 



25 For a vehicle with a car body and two bogies rotatable 
therebelow, the angle of rotation {v) in the horizontal 
plane, between each bogie and the car body, is approximately 
equal to v = A/R, where A is half the distance in the 
longitudinal direction between the centres of rotation of 

30 the two bogies and R is the radius of the track curve. 

The steering forces, Fx# on a bogie, caused by the conicity 
of the wheels, can amount to a maximum value of Fx = fx • Qo 
on each wheel, where fx is the frictional coefficient 
35 between wheel and rail, obtainable in the longitudinal 
direction, and Qo is the vertical load on each wheel. 
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As an example may be mentioned that, on the leading wheel 
set, the steering forces are directed forwards on the outer- 
curve wheels and directed backwards on the inner-curve 
wheels. The couple of forces thus arising on this wheel set 
5 gives a torque M = Fx • B = fx • Qo ' B, where B is the 
lateral distance between the contact points of the wheels 
with the respective rail. 

The requirement for self-steering in a given curve radius R 
10 is that the counteracting torque in the horizontal plane 
from the attachment between the car body and the bogie, at 
the angle of rotation v = A/R occurring, is not greater than 
the possible steering torque M = fx • Qo " B. 

15 If, for example, fx = 0,25 

Qo = 60 kN 
B = 1.5 m 

then M = 22.5 kN, 

20 

which value the moment of force at the attachment at the 
angle v = A/R must not exceed in order to obtain self- 
steering. With, for example, A = 5 m and Rmin = 200 m, the 
angle v becomes v = 2.5 mrad. 

25 

The rigidity to rotary motions in the horizontal plane for a 
bogie according to the invention is shown in Figure 4b, 
where the rigidity (defined as the quotient between torque 
and angle of rotation) at the flexible attachment between 

30 the car body and the bogie may be obtained from the curve 
which, according to the figure, indicates the torque Mf in 
the horizontal plane as a function of the angle of rotation 
Vbogie in the horizontal plane between the bogie and the car 
body. If the rigidity to small angles of rotation is high 

35 (alt. A), the rigidity to large angles (> 5 mrad) may need 
to be made lower (alt. B) , so that the yaw resistance (the 
torque against yawing) does not risk becoming higher than 
the torque from the steering forces on the wheels (at nor- 
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mally occurring curves and normal friction between wheels 
and rails) • The breakpoint for the curve according to alter- 
native B may then be located at an angle of rotation which 
amounts to, for example. 1-5 mrad. 
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CLAIMS 

1. A single-axle self -steering bogie intended for a track- 
bound vehicle comprising a car body (4) and at least one 
5 load-carrying bogie, attached by means of a flexible attach- 
ment (6) to the car body, with a wheel set (8) and wherein 
each wheel (8a, 8b) in the wheel set is rigidly connected to 
a wheel axle (14), which is attached rigidly or by means of 
a primary spring (10) to a bogie frame (2), wherein the 

10 bogie frame, in its turn, is rotatably arranged around a 
vertical axis and is joined to the car body (4) of the 
vehicle via at least one toggle link (16) extending in the 
longitudinal direction of the vehicle and preventing the 
bogie from tilting in the vertical longitudinal plane of the 

15 vehicle, characterized in that the bogie is self -steering 
in that the treads (18) of the wheels (8a, 8b) exhibit such 
a great effective conicity that the steering forces which 
are thus generated in the bogie when riinning through a 
normal track curve (20) are at least as great as the forces 

20 generated by the yaw resistance from the resilient attach- 
ment (6) of the bogie to the car body (4), and thus align 
the bogie radially in relation to the track in the track 
curve. 

25 2. A bogie according to claim 1, characterized in that 
preferably two toggle links (16) which are articulately 
connected at the connection to the car body (4) cuid to the 
bogie frame (2), respectively, are arranged in parallel one 
above the other in the same vertical plane. 

30 

3. A bogie according to claim 1 or 2, characterized in 
that the bogie is provided with damping means (22) with a 
speed- dependent characteristic which results in a damping of 
the rotary motions of the bogie frame (2) in the horizontal 
35 plane. 



4. A bogie according to claim 3, characterized in that the 
damping means (22) consist of dampers which are attached 
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horizontally between the outer sides of the bogie frame (2) 
and the car body (4) • 

5 . A bogie according to claim 3 or 4 , characterized in 
5 that the damping means (22) have a speed-dependent 

characteristic which results in a higher damping of those • 
rotary motions in the horizontal plane of the bogie frame 
(2) which have a low amplitude and a frequency greater than 
about 2 Hz than for large but low-frequency rotary motions. 

10 

6. A bogie according to any of claims 3-5, characterized 
in that' the dampers (22) are of hydraulic type or consist of 
friction-type dampers. 

15 7. A bogie according to any of claims 1-6, characterized 
in that the bogie exhibits a flexible attachment (6) to the 
car body (4) which gives the bogie a rigidity at least in 
relation to small bogie movements in the horizontal plane. 

20 8. A bogie according to claim 1, characterized in that the 
flexible attachment (6) consists of a spring arrangement. 

9. A bogie according to claim 1, characterized in that the 
flexible attachment (6) comprises at least one pair, at each 

25 outer side of the bogie, preferably in the longitudinal 

direction of the vehicle, of spring means attached between 
the outer sides of the bogie and the car body, said spring 
means jointly providing a rigidity in the direction of 
rotation which is greater for small angles of rotation (< 5 

30 mrad) than for large angles. 



wo 94/07728 



PCr/SE93/00766 




wo 94/07728 



PCr/SE93/00766 




WO5M/07728 



PCT/SE93/00766 




1 

INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE 93/00766 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC5: B61F 5/38 

Accofding to Intemaitonai Patent CtatttficaUon (IPC) or to boih national clasafication and IPC 



B. FIELDS SEARCHED 



Minimum documeniation rearcfaed (danilicalion system followed by classiltcation symbols) 

IPC5: B61F 



Documentation searched other than minimum documentation to the ement that such documents are included in the flelds seardied 

SE,DK,FI,NO classes as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Cat^ory* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


A 


US, A, 1482190 (F.C. HOHENSTEIN), 29 January 1924 
(29.01.24). page 1. line 32 - line 58, figure 1 


1-9 


A 


DE, Al, 3718254 (ffiEDERICH, FRITZ), 
15 Oecenber 1988 (15.12.88) 


1-9 


A 


US, A, 4067261 (SCHEFFEL), 10 January 1978 
(10.01.78) 


1-9 


A 


EP, Al, 0507146 (DUEHAG AKTIEN6ESELLSCHAFT) . 
7 October 1992 (07.10.92) 


1-9 



^ Further documents are listed in the continuation of Box C ^] See patent lanuly annex. 



T dcicume Dt d cfi e fa g the gfjiwiil state of the art whicfa is not c cB s idtT td 
to be of paitlciilar irievance 
*Bf eriier Anmrff^rA^ bot poUidked on or after tbt inteniatioiial filing date 

L' rinnmirnr ifvtiich may Unow doubis on priority d^ni(s) or which Is 
dted to estahli^ the piihUcatian dale of another dtation or other 
speoat leasop (as specified 
'O* docmagnt refening to an orai rtisdoiwre; use, edMbHion or other 



'P* ^nr ^ ^ ni nit published prior to the ^qtw y^^ny ^ nflal fffing date fant later than 



ilate snd not in conflict wih the a{ 
tlie prinG^)le or theory onderiying 1 

document of particular relevattOB the daimed inventiaD 
considffcd novel or cannot be ooosideicd to uivolve an 
^y^p when tfiy docnsQCDEt is t^ccn ^lonc 

^Y' docnmoit of particular relevance: the claimed invention 
considered to involve an inventive step vhen the document 
^yiml^yifii iMih ons or more ff^h*^ such documBotia such 
beiag obvions to a perm ddlled in dte art 

^St!^ ^ y^^**w*n ^ mesDfaer the tame paDcflt &siity 



date or prion^ 



caniMt be 



Date of the actual completion of the international search 
29 December 1993 


Date of maiUng of the International search report 

0 4 -01- 1994 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 


Authorized officer 

Helena Akerlund 

Tdephone No. + 46 8 782 25 00 



Form PCr/ISA^tO (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Imemational application No. 
PCT/SE 93/00766 



C (C6ntiniiation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, wiiere ^propriate. of tlie relevant pass^es 



Relevant to datm No. 



SE, B, 381848 (MASCHINENFABRIK AUGSBURG-NuRfBERG 
AG), 22 December 1975 (22.12.75) 



□E, Al. 3942235 (MUCKENHAUPT GMBH, 

BERGHERKSVERBAND GMBH), 4 July 1991 (04.07.91) 



OE, A, 1605114 (SIMMBIING-GRAZ-PAUKBI AG PuR 

MASCHINEN-, KESSEL UNO WAGGONBAU). 23 July 1970 
(23.07.70) 



US, A, 1423895 (W.E. WOODARD), 25 July 1922 
(25.07.22) 



Derwent's abstract. No 92-225037/27, week 9227, 
ABSTRACT OF SU, A, 1668190 (IBRAGIMOV K G), 
13 December 1988 (13.12.88) 



1-9 



1-9 



1-9 



1-9 



1-9 



Form PCT/ISAy2tO (ooniimiaiian of second dieet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 


International application No. 

PCT/SE 93/00766 


Patent document 
dted in search report 


Publication 


Patent familf 
in6iiibcr(s) 


Publication 
date 


US-A- 1482190 


29/01/24 


NONE 








DE-Al- 3718254 


15/12/88 


DE-A- 

EP-A,B- 
SE-T3- 


3864320 
0295462 
0295462 


26/09/91 
21/12/88 



US-A- 4067261 



10/01/78 



AU-A- 


6233973 


15/05/75 


BE-A- 


824761 


15/05/75 


CA-A- 


1018404 


04/10/77 


CH-A- 


574834 


30/04/76 


DE-A,B,C 


2356267 


22/05/74 


DE-A,B,C 


2630353 


20/01/77 


OE-A,B>C 


2631350 


03/02/77 


FR-A,B- 


2206222 


07/06/74 


ra-A,B- 


2317144 


04/02/77 


FR-A,B- 


2318061 


11/02/77 


GB-A- 


1449249 


15/09/76 


GB-A- 


1510927 


17/05/78 


GB-A- 


1510928 


17/05/78 


JP-C- 


1278518 


29/08/85 


JP-A- 


50024915 


17/03/75 


JP-B- 


59050546 


08/12/84 


SE-B,C- 


389308 


01/11/76 


AU-A- 


7991875 


14/10/76 


BE-A- 


827597 


31/07/75 


CA-A- 


1052625 


17/04/79 


CH-A- 


608214 


29/12/78 


OE-A,B,C 
FR-A,B- 


2514361 


16/10/75 


2266623 


31/10/75 


GB-A- 


1495072 


14/12/77 


JP-C- 


1218029 


17/07/84 


JP-A- 


50143212 


18/11/75 


JP-B- 


58048383 


28/10/83 


SE-B,C- 


393071 


02/05/77 


SE-A- 


7503744 


06/10/75 


US-A- 


4067262 


10/01/78 



EP-Al- 


0507146 


07/10/92 


DE-A- 


4110492 


01/10/92 


SE-B- 


381848 


22/12/75 


DE-A- 


2315427 


10/10/74 


DE-Al- 


3942235 


04/07/91 


NONE 






DE-A- 


1605114 


23/07/70 


CH-A- 


471698 


30/04/69 



GB-A- 1157798 09/07/69 
NL-A- 6614591 19/04/67 



US-A- 1423895 25/07/22 NONE 



Form PCT/KAyitO (patent family anaes) (Ju^ 1992) 



